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Table S1   Literature search strategy 
 

 

 

We searched MEDLINE using the algorithm listed below. The algorithm was adjusted to also search the Cochrane 

Library,EMBASE, PsycINFO, Web of Science and CINAHL databases.  This was supplemented by a search of grey 

literature in International Pharmaceutical Abstracts, Australasian Digital Theses Program, Aslib Index to Theses and 

ProQuest Digital Dissertation, and Theses. 

 

Database: Ovid MEDLINE® <1970 to September Week 4 2016> Search Strategy: 

 

1. exp  diabetes mellitus, type 2 

2. NIDDM.mp  

3. T2DM.mp 

4. non insulin* depend*.mp  

5. noninsulin* depend*.mp  

6. non insulin depend*.mp  

7. noninsulin depend*.mp  

8. #1 OR #2 OR #3 OR  #4 OR #5 OR #6 OR #7 

9. Telehealth.mp 

10. telemedicine.mp 

11. telemonitoring.mp 

12. telecare.mp 

13. telematics.mp 

14. telehomecare.mp 

15. mobile health.mp 

16. remote monitoring.mp 

17. #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 

18. remote consultation.mp  

19. sms.mp  

20. short messaging system.mp  

21. video monitoring.mp  

22. internet monitoring.mp  

23. internet consultation.mp  

24. video consultation.mp 

25. telephone.mp 

26. smartphone.mp 

27. cellular phone.mp 

28. mobile phone.mp 

29. telephone support.mp 

30. #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 

31. Randomized controlled trial.mp 

32. randomized controlled study.mp 

33. clinical trials.mp 

34. prospective*.mp 

35. #31 OR #32 OR #33 OR #34 

36. #8 AND #17  

37. #30 AND  #36  

38. #35 AND #37 

 

 

  



Table S2  Description of content of interventions and outcomes 
 

 

Studies were coded to determine the strategies used in the intervention and control groups. These are broadly 

categorized as follow:- 

1. Individualized care plan – Use of a specific structured algorithm to identify and individualize treatment / 

care to the patient 

2. Audit & Feedback – Evidence of providing feedback based upon patient reported results. Feedback 

provided to the patient can include communication (both, 1-way or 2-way) or shared decision making 

strategies between patient and provider to implement plan  

3. Psychology based counselling – Any intervention which aims to modify behavior, belief and perceptions of 

the patient 

4. Skill building   -  Use of any intervention that explicitly aims to educate and develop skills which focuses to 

promote a change in behavioral domains relevant to diabetes    

5. Financial incentive – Use of incentives to patient as a motivation to improve diabetes care (eg. attendance 

at scheduled visits, compliance to medications, meeting target glycaemic goals)  

6. Peer / Family support – Intervention which involves someone / family member with diabetes who is 

adherent to treatment and lifestyle guideline, to provide support, set goals or formulate plans to maintain 

self-care behaviors over time. 

7. Theory based counselling – Any educational intervention (including self-management, self-monitoring of 

blood glucose and/or behavior change) described for participants.  

8. Lay health advisor – An intervention which trains community members to target diabetes patients and in 

some cases, known and trusted members of the community.  

 



Table S3: Selected baseline demographics and details of intervention strategies employed   

 
Author,  

Year 

(Country) 

Comparison 

group  

Key elements of 

intervention  

Sample 

size, n 

Age, 

yrs 

Men, 

No 

(%) 

Medium used 

for 

intervention 

Frequency of  

intervention 

and duration 

Intervention team 

Psychological 

model used in 

intervention 

Articles examining teleeducation 

Arora, 2014 

(USA) 

Usual care Two daily educational text 

message over 6 months on 

promoting health 

behaviour  

128 51 83 

(65) 

SMS 2 text messages 

daily; 6 months 

NR Educational, 

Behavioural 

Avdal, 2011 

(Turkey) 

Basic diabetes 

education in 

polyclinic 

Web-based diabetes 

education    

122 52 60 

(49) 

Internet NR DE Educational, 

Behavioural 

Bell, 2012 

(USA) 

Usual care    30-60 seconds video 

message sent daily to 

mobile phone over 6 

months on self- efficacy 

management and 

education topics outline 

by American Association 

of Diabetes Educators 

64 58 35 

(55) 

Mobile phone 30-60 seconds 

video message 

daily; 6 months  

RN Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

Blackberry, 

2013 

(Australia) 

Standard 

diabetes  care 

including 

referrals to 

diabetic 

educators, 

dieticians and 

diabetes 

specialists 

Nine structured patient 

coaching on diabetes self-

management including 

lifestyle issues, 

medication adherence and 

dosing and self-

monitoring   

473 63 270 

(57) 

Telephone 9 sessions; 15 

months 

RN Educational, 

Behavioural 

Bond, 2007 

(USA) 

Usual care  Weekly messages on 

behavioral and 

motivational strategies 

62 NR 34 

(55) 

Internet Weekly; 6 

months 

RN Educational, 

Behavioural, 

Cognitive 



and cues to improve 

diabetes self-management 

and change personal 

behavior 

Browning, 

2016 (China) 

Usual medical 

care but medical 

fees payment 

waived 

Coach led motivational 

health coaching.  Higher 

intensity at the beginning 

of study 

711 64 336 

(47) 

Telephone 4 calls; 12 

months 

 

RN Educational,   

Cognitive   

Capozza, 

2015 (USA) 

Usual care Daily education messages  

(1-7 messages) related to 

diabetes and health 

improvement 

93 50 34 

(37) 

SMS Daily; 6 months NR Educational 

Davis, 2010 

(USA) 

Usual care with 

one 20-minute 

education session 

Interactive patient 

education comprising on 

13 modules on  self-

management support 

165 60 42 

(26) 

VC, Telephone 13 sessions; 12 

months 

DE, Dietician Educational, 

Behavioural 

Glasgow, 

1997 (USA) 

Usual care with 

quarterly follow-

up on 

microvasular and 

macrovascular 

risk factor 

assessment 

Computer generated 

individualized goal setting 

plan with   follow up. 

Patients with high self-

efficacy levels  received a 

self-review video while 

those with lower self-

efficacy had a  30 minute 

interactive video  and 

telephone follow-up 

206 62 79 

(38) 

Computer 2 telephone 

calls; 6 months 

NR Educational, 

Behavioural 

Glasgow, 

2006 (USA) 

Usual care by 

physician 

supplemented 

with a  generic 

health-risk 

appraisal 

Computer assisted patient 

education focusing on 

healthy eating and 

physical activity with a 

tailored follow up letter 

335 62 168 

(50) 

Computer 2 sessions; 1 

month 

Peer support Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

 



Goodarzi, 

2012 (Iran) 

Usual care Four educational 

messages weekly focusing 

on diet, exercise and 

medications delivered by 

SMS over 12 weeks 

81 54 18 

(22) 

SMS 48 messages; 3 

months 

NR Educational,   

Psychosocial 

Graziano, 

2009 (USA) 

Usual care which 

include clinic 

visit every 2-3 

months 

Daily automated pre-

recorded voice-message 

over 3 months focusing on 

behaviors, attitude, beliefs 

and reduction of barriers 

related to performing self-

care behavior.       

119 62 66 

(55) 

Telephone Daily; 3 months DE Financial, 

Educational, 

Behavioural   

Islam, 2015 

(USA) 

Usual care 90 SMS educational 

messages for 6 months 

based upon behavioural 

learning theory and 

transtheoretical model of 

behavioural change 

236 48 108 

(46) 

SMS 6 months NR Educational, 

Behavioural   

Kim, 2003 

(Korea) 

Usual care 16 telephone calls over 12 

weeks educating patient 

and reinforcement of 

lifestyle changes   

36 60 11 

(31) 

Telephone 16 calls; 3 

months 

RN, Dietician Educational, 

Behavioural 

Lee, 2007 

(Taiwan) 

Usual care 

supplemented 

with patient 

education 

An integrated web-based 

patient information system 

which can deliver patient 

educational messages on 

disease management and 

skill-building   

274 58 141 

(51) 

Internet NR NR Educational, 

Behavioural 

Leu, 2005 

(USA) 

Usual care Automated system which 

delivers health-related 

messages (dietary, 

exercise, meal-time 

reinforcements) as well as 

50 NR NR Pager NR NR Educational  



medication and 

appointment  reminders    

Liou, 2014 

(Taiwan) 

Usual care with 

one individual 

diabetes 

education session 

Six monthly session on 

and patient education on 

diet, medication, stress 

management, goal setting 

and foot care  

95 57 48 

(51) 

VC 6 sessions; 6 

months 

NR Educational  

Lorig, 2008 

(USA) 

Usual care Fifteen automated  

telephone delivered 

diabetes self- management  

education (90 second 

vignette each) 

417 53 159 

(38) 

Telephone 15 sessions; 18 

months 

Peer  Educational, 

Behavioural  

McKay, 2002 

(USA) 

Usual care with 

information 

provided via 

internet 

  

  

Twice weekly 

personalized  diabetes 

self-management coaching 

over 3 months to reach 

dietary goal 

160 60 75 

(47) 

Internet Up to 2 contacts 

per week; 3 

months 

None Educational, 

Behavioural  

 

Online peer support 

system to exchange 

diabetes-related 

information, coping 

strategies and emotional 

support 

Internet Live chat forum; 

3 months 

Peer Educational, 

Behavioural,   

Psychosocial 

 

Combination of diabetes  

self-management and peer 

support 

Internet Up to 2 contacts 

per week with 

live chat forum; 

3 months 

Peer Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

 

Noh, 2010 

(Korea) 

Usual care Web-based education on 

diet, hypoglycaemic 

symptoms, diabetes and 

stress management  

40 42 31 

(78) 

Internet Every two 

months 

NR Educational  



Peimani, 2016 Usual care 

 

General  educational 

message on diabetes self-

care 

150 53 81 

(54) 

SMS 7 messages a 

week; 3 months 

NR Educational,  

Cognitive 

Tailored educational 

messages on adherence 

and self-care based upon 

barriers identified  

SMS 7 messages a 

week; 3 months 

Educational, 

Cognitive 

Piette, 2011 

(USA) 

Usual care 12-weekly session with 9 

monthly booster session of 

cognitive behavioural 

therapy module delivered 

by  telephone focusing on 

depressive symptoms, 

self-management and 

physical activities 

291 56 144 

(50) 

Telephone 21 sessions; 12 

months 

RN Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

Plotnikoff, 

2013 

(Canada) 

Usual care  with 

standard print 

educational 

materials 

   

Patient education (print 

materials) with pedometer 

287 62 155 

(54) 

NA Mailed print 

material every 3 

months; 12 

months 

NR Educational,    

Patient education with 

print materials, pedometer 

and counselling 

Telephone 16 calls; 12 

months 

NR Educational,   

Cognitive, 

Psychosocial 

Sacco, 2009 

(USA) 

Usual care Regular telephone 

delivered coaching and 

education on self-

management by 

paraprofessionals 

62 NR NR Telephone 18 sessions; 6 

months 

Peer Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

Shetty, 2011 

(India)  

Standard care 

including 

appropriate drug 

therapy, 

laboratory 

investigations 

Reminder once every 3 

days on dietary 

modification, physical 

activity and drug 

schedules  

215 50 NR SMS Every 3 days for 

12 months with 

clinic visits 

every 3 months 

 

NR Educational, 

Behavioural 



and advice on 

diet modification 

and physical 

activity 

Whittemore, 

2004 (USA) 

Usual care Five individualized 

session and 2 follow-up 

calls by nurses over 6 

months.  Coaching session 

involve educational, 

behavioral, and affective 

strategies. 

49 NR NR Telephone 8 sessions; 6 

months 

RN Educational, 

Behavioural, 

Cognitive 

Williams, 

2012 

(Australia) 

Usual care with 

quarterly 

newsletter on 

health 

information 

Weekly automated 

interactive telephone call 

system to improve self-

management behaviours 

over 6 months. Each call 

last between 5-20 minutes.   

120 57 75 

(63) 

Telephone Weekly; 6 

months 

NR Educational, 

Behavioural  

Wolever, 

2010 (USA) 

Usual care Integrated health coaching 

on psychosocial, 

behavioural and 

glycaemic control 14 

times over 6 months. Each 

session lasts 30 minutes. 

56 53 

 

13 

(23) 

Telephone 13 telephone 

calls; 6 months 

Psychologist  Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

Yoon, 2008 

(Korea) 

Usual care 

supplemented 

with patient 

education during 

clinic visits 

Educational messages sent 

by SMS to patients on 

self-monitoring and 

medications weekly. 

Patients could also review 

information electronically 

and receive 

recommendations online. 

51 47 22 

(43) 

SMS 
52 times; 12 

months 

RN, DE, 

Endocrinologist 

Educational, 

Behavioural,   

Psychosocial  



Zolfaghari, 

2011 (Iran) 

Four educational 

messages weekly 

covering topics 

such as diet, 

exercise, 

medication and 

glucose 

monitoring over 

12 weeks.   

Patient self-efficacy 

education and counselling 

by telephone on similar 

topics in SMS group. 

Frequency was twice a 

week for first month, then 

weekly for months 2 & 3.  

77 52 36 

(47) 

Telephone 16 calls; 3 

months 

NR Educational, 

Behavioural, 

Psychosocial 

 

Articles examining telecase-management 

Anderson, 

2011 (USA) 

Usual care  Semi-structured telephone 

disease management 

between clinic visits. Calls 

were weekly, biweekly or 

monthly and focused on 

clinical assessments, self-

management, adherence 

and glucose monitoring. 

295 NR 124 

(42) 

Telephone Variable 

depending on 

HbA1c levels; 

12 months 

RN Educational, 

Behavioural  

 

Aubert, 1998 

(USA) 

Usual care with 

diabetes 

education 

Coordinated nurse care 

management of diabetes 

based on 6 step algorithm 

to improve glycemic 

control through 

medication adjustment 

and lifestyle changes. 

Nurse case manager met 

with family medicine 

physician and 

endocrinologist biweekly 

to review patient progress 

and other issues. 

138 NR 55 

(40) 

Telephone Biweekly 

telephone calls; 

12 months 

RN. DE Educational, 

Behavioural, 

Cognitive  

 

Glasgow, 

2010 

Enhanced usual 

care 

Computer assisted web-

based self-management 

(CASM) which 

463 58 232 

(50) 

Computer Weekly 

feedback; 4 

months 

NR Educational, 

Behavioural 



(USA)  participants selected 

treatment goals and 

monitored progress. 

Participants received 

feedback and periodic 

motivational calls over 12 

weeks.    

 

Computer assisted self-

management (CASM) 

with two calls from 

interventionist to support 

participants.  

Computer, 

Telephone 

Weekly 

feedback and 2 

telephone follow 

up; 4 months 

Social worker Educational, 

Behavioural 

 

Huizinga, 

2010 (USA) 

Usual care Patient case management 

by nurse with referral to 

dietician if necessary. 

Interventionist helped 

participants titrate 

medication, identify and 

solve self-care behaviours 

such as diet, exercise and 

self-monitoring. 

164 55 92 

(56) 

Telephone Monthly or 

quarterly ; 24 

months 

RN Educational, 

Behavioural 

 

Hussien, 2011 

(Bahrain) 

Usual care and 

physician visit 

Interaction with patient 

via SMS on problem 

solving, skill building, 

advice and action plans in 

between clinic visits. 

Reminder SMS sent every 

7 days to non-respondents  

34 47 NR SMS Weekly; 3 

months 

Physician Educational, 

Behavioural,   

Psychosocial 

 

Piette, 2000 

(USA) 

Usual care Automated telephone 

disease management 

(ATDM) which consists 

of automated assessment 

and structured educational 

messages on self-care 

248 55 102 

(41) 

Telephone Weekly; 6 

months 

RN Educational, 

Behavioural 

 



delivered bi-weekly. 

Nurse educators called 

participants to addressed 

issues identified weekly.     

Ralston, 2009 

(USA) 

Usual care Diabetes web-based care-   

management program by 

case manager which 

included patient electronic 

medical record access, 

feedback via emails, 

educational website and 

interactive diary.  

83 57 42 

(51) 

Internet Minimum 

weekly; 12 

months 

RN Educational, 

Behavioural 

 

Shea, 2009 

(USA) 

Usual care  Web-based patient case 

management based upon 

clinical guidelines    

1665 71 619 

(37) 

Internet, VC NR; 12 months RN Educational, 

Behavioural  

 

Wayne, 2015 

(Canada) 

Health coaching 

to achieve 

health-behaviour 

changes 

Health coaching with live-

support by mobile phone 

131 54 27 

(28) 

Mobile phone Daily; 6 months Health coach Educational, 

Behavioural  

Zhou, 2014 

(China) 

Usual care and 

educational 

session for 

diabetes self-

management and 

nutrition 

Patient educational 

message on self-

management with 

monitoring  

108 NR NR Internet, 

Telephone or 

SMS 

Every 2 weeks; 

3 months 

NR Educational, 

Behavioural,  

Psychosocial 

 

Articles examining telemonitoring 

Boaz, 2009 

(Israel) 

Usual care Remote patient 

monitoring with feedback 

and advice from nurse in 

the event blood values 

exceed range of 50-

280mg/dL.  

35 63 13 

(37) 

Internet NR DE  Behavioural 



Bujnowska-

Fedak, 2011 

(Poland) 

Usual care Remote patient 

monitoring at home with 

feedback in cases that 

require urgent medical  

attention (hypoglycemia)  

95 55 51 

(53) 

Internet NR; 6 months RN  Behavioural 

Cho, 2006 

(Korea) 

Usual care 

supplemented 

with diabetes 

education   

Remote patient 

monitoring with feedback 

by clinical instructors 

every 2 weeks 

80 53 49 

(61) 

Internet Every fortnight; 

30 months 

Endocrinologist, 

RN, Dietician 

Educational, 

Behavioural 

Cho, 2009 

(Korea) 

Internet based 

remote patient 

monitoring  

Remote patient 

monitoring via mobile 

phone 

69 48 54 

(78) 

Mobile phone Every fortnight; 

NR 

RN, Dietician Educational, 

Behavioural 

 

Earle, 2010 

(UK) 

Usual care Remote patient 

monitoring of blood 

glucose and blood 

pressure. Data recordings 

uploaded weekly. 

137 58 NR Mobile phone Once a week; 6 

months 

GP Educational, 

Behavioural 

Kim, 2016 

(China) 

Usual care with 

baseline 

education   

Remote patient 

monitoring with feedback 

weekly during 1st 3 

months then biweekly 

thereafter.  

182 54 88 

(48) 

Internet At least once 

weekly; 6 

months 

RN Behavioural 

Kwon, 2004 

(Korea) 

Usual care with 

monthly clinic 

visit 

Remote patient 

monitoring for 12 weeks 

110 54 67 

(61) 

Internet  At least once 

weekly; 3 

months 

RN, Dietician Educational, 

Behavioural  

 

Lee, 2015 

(Malaysia) 

Usual care 

supplemented 

with Ramadan 

focused 

education session 

Remote patient 

monitoring with feedback 

from interventionist 

37 51 16 

(43) 

Internet 5 times daily for 

4 weeks 

Pharmacist Behavioural 



Lim, 2011 

(Korea) 

 

Usual care with 

one diabetes 

education session 

  

Self-monitoring of blood 

glucose (SMBG) at least 8 

times weekly 

154 68 64 

(42) 

Internet NR NR Behavioural 

Remote patient 

monitoring as per SMBG 

group with feedback 

Mobile phone Weekly; 6 

months 

NR Educational, 

Behavioural 

Luley, 2011 

(Germany) 

Usual care Integrated program 

comprising of  remote 

patient monitoring with 

dietary changes  

70 NR NR Internet Weekly; 6 

months 

NR Educational, 

Behavioural,  

Psychosocial 

 

Nicolucci, 

2015 (Italy) 

Usual care Home telehealth system 

which transmits data real-

time to a central system. 

Nurses contact patient 

monthly by phone to 

discuss results and 

identify barriers to 

compliance 

302 58 186 

(62) 

Internet, SMS, 

telephone 

Twice a month; 

12 months 

Physician, RN Educational, 

Behavioural 

 

Or, 2016 

(Hong Kong) 

Usual care with 

self-monitoring 

of blood glucose 

Patient-centered, 

computer based remote 

patient monitoring with 

feedback 

63 70 20 

(32) 

Computer NR NR Behavioural 

Pressman, 

2014 (USA) 

Usual care Remote patient 

monitoring with online 

health diary. 

Measurements sent 

weekly with care 

managers responding 

based upon target goals. 

225 56 139 

(62) 

Internet Weekly; 6 

months 

Physician, DE Educational, 

Behavioural 

 

Quinn, 2011 

(USA) 

Usual care with 

SMBG 

Home telemonitoring with 

feedback 

163 53 81  

(50) 

Mobile phone RN Behavioural 

 



Home telemonitoring with 

feedback and access by 

physician to unanalyzed 

data  

Every 2.5 

months; 12 

months 

RN, Physician Educational, 

Behavioural 

 

Home telemonitoring with 

feedback and access by 

physician to patient 

summary data and 

treatment recommendation 

RN, Physician Educational, 

Behavioural   

 

Tildesley, 

2011 

(Canada) 

Usual care with 

option of calling 

endocrinologist 

for assistance 

when required 

Remote patient 

monitoring on glucose 

every 2 weeks with 

feedback from 

endocrinologists 

47 59 29 

(62) 

Internet Data upload 

every 2 weeks 

Endocrinologist Educational, 

Behavioural 

 

Yoo, 2009  

(Korea) 

Usual care Remote monitoring, 

online exercise diary and 

patient reminder 

111 58 65 

(59) 

Mobile phone 3 SMS per day; 

3months  

RN Educational, 

Behavioural  

 

Articles examining teleconsultation 

Ciemins, 2011 

(USA) 

Multidisciplinary 

team diabetes 

care management 

using face-to-

face visit 

Multidisciplinary team 

diabetes care management 

in collaboration with local 

PCP via teleconferencing 

206 62 80 

(39) 

VC NR DE, Dietician, 

Physician 

Educational, 

Behavioural 

 

Leichter, 2013 

(USA) 

Usual care with 

quarterly clinic 

visit 

Replacement of clinic 

visits at month 3 & 9 with 

remote consultation   

98 48 55 

(56) 

Internet, 

Telephone 

Every 3 months Endocrinologist Educational, 

Behavioural 

Nagrebetsky, 

2013 (UK) 

Usual care with 

supportive 

lifestyle-focused 

education 

Stepwise diabetes 

treatment program 

delivered remotely with 

supportive lifestyle-

focused education 

14 58 10 

(71) 

Telephone Twice weekly; 6 

months 

RN Educational, 

Behavioural 



Rasmussen, 

2015 

(Denmark) 

Usual care Home treatment by 

physicians via video 

consultation 

40 NR 27 

(67) 

Internet Every 3 weeks; 

6 months 

Physician Behavioural 

Shahid, 2015 

(Pakistan) 

Usual care and 

physical 

examination after 

4 months 

Remote patient 

consultation and feedback 

on glucose monitoring, 

medications and lifestyle 

every 15 days for 4 

months 

440 49 270 

(61) 

Mobile phone Every 15 days; 4 

months 

RN Educational, 

Behavioural  

 

Smith, 2008 

(USA) 

Usual care Patient teleconsultation by 

endocrinologist   

635 NR 300 

(47) 

Internet Unclear Endocrinologist Educational 

 

Whitlock, 

2000 (USA) 

Routine usual 

care  

Weekly visits by case 

manager and monthly visit 

by physician using home 

telemedicine unit 

28 63 11 

(39) 

Internet Weekly and 

monthly; 3 

months 

RN, Physician Behavioural 

Wong, 2005 

(Hong Kong) 

Routine hospital 

care 

Remote patient 

management based upon 

patient health behaviour 

101 62 57 

(56) 

Telephone Every 1-2 

weeks; 6 months 

RN Educational, 

Behavioural  

 

Articles examining telementoring 

Anderson-

Loftin, 2005 

(USA) 

Usual care with 

referral to 

diabetes class 

Culturally appropriate 

educational classes on 

dietary strategies, peer-

professional group 

discussion and telephone 

follow up 

97 57 21 

(22) 

Telephone Weekly; 6 

months 

Dietician, DE, Peer Educational, 

Behavioural, 

Psychosocial 

Chan, 2014 

(Hong Kong) 

Integrated care 

implemented 

through a web-

based multi-

component 

quality 

Integrated care 

implemented through a 

web-based multi-

component quality 

improvement program 

with telephone based 

support  

628 55 355 

(57) 

Internet & 

Telephone 

Biweekly for 

first 3 months, 

then once every  

other month for 

6 months; 12 

months 

Physician, RN, 

Peer 

Educational, 

Behavioural, 

Psychosocial 



improvement 

program 

Dale, 2009 

(UK) 

Usual care Peer or nurse support 

delivered by telephone to 

motivate adherence and 

enhance self-efficacy 

among patients. Calls 

delivered 6 times at days 

3-5, 7-10, 14-18, 28-35, 

56-70 and 120-150.     

231 NR 135 

(58) 

Telephone 6 sessions; 6 

months 

RN, Peer  Behavioural, 

Psychosocial 

 

Dang, 2013 

(Vietnam) 

Usual care 

supplemented 

with diabetes 

self-care 

booklets 

Four classroom education 

by research team on 

diabetes self-education, 

monitoring, diet and stress 

management. Weekly call 

by peer leader for 1st  2 

months and biweekly for 

the next 3 months 

102 NR NR Telephone Weekly for first 

2 months and 

biweekly every 

3 months; 6 

months 

Peer Educational, 

Behavioural, 

Psychosocial 

Heisler, 2010 

(USA) 

Enhanced usual 

care with nurse 

care management 

Paired peer with weekly 

telephone contact and 

optional group sharing 

244 62 244 

(100) 

Telephone Minimum once 

weekly; 6 

months 

RN, Peer Educational, 

Behavioural, 

Psychosocial 

Keyserling, 

2002 (USA) 

Usual care Face to face clinic 

education with peer 

counsellor mentoring   

200 59 NR Telephone Four clinic 

education 

session and 

monthly 

telephone calls  

with 3 group 

sessions; 12 

months 

Physician, DE, 

Peer 

Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

Face to face clinic 

education peer 

    4 clinic 

education 

session only 

Physician, DE  



Long, 2012 

(USA) 

Usual care Matched peer mentor to 

help identify the 

differences in behavior 

and goals and help 

identify realistic plans for 

goal achievement 

117 60 110 

(94) 

Telephone Minimum once 

weekly; 6 

months 

Peer Educational, 

Behavioural, 

Psychosocial 

Financial incentive based 

upon HbA1c goals 

achieved 

N/A N/A N/A Financial 

Samuel-

Hodges, 2009 

(USA) 

Usual care with 

pamphlets on 

diabetes self-care 

Individual dietary 

assessment, goal setting, 

education and telephone 

contact by church diabetes 

advisors with 2 printed 

message from physician 

201 59 73 

(33) 

Telephone Twelve bi-

weekly group 

session with 

monthly 

telephone follow 

up by church 

diabetes 

advisors; 6 

months 

 

Physician, 

Pharmacist, RN, 

Dietician, Peer 

Educational, 

Behavioural, 

Cognitive, 

Psychosocial 

Spenser, 2011 

(USA) 

Usual care with 

access to 

community 

activities such as 

healthy eating 

demonstration, 

physical activity 

and weekly 

community 

farmers' produce  

Usual care with access to 

family health advocates 

which promoted healthy 

lifestyle and diabetes self-

management activities 

through education, two 

home visits, one clinic 

visit with doctor with 

advocate and telephone 

calls every 2 weeks. 

111 59 23 

(21) 

Telephone Telephone calls 

every 2 weeks; 6 

months 

Peer Educational, 

Behavioural, 

Psychosocial 

Thom, 2013 

(USA) 

Usual care 

including access 

to nutritionist 

and diabetes 

educator through 

referral from 

primary care 

provider 

Paired peer coach with 

telephone call at least 

twice monthly, minimum 

two face to face visits and 

one clinic visit if possible 

299 55 143 

(48) 

Telephone Telephone calls 

every 2 weeks; 6 

months 

Peer Educational, 

Behavioural, 

Psychosocial 



Walker, 2011 

(USA) 

Usual care and 

provision of self-

management 

materials 

Up to 10 calls at 4 to 6 

weeks intervals by health 

educator over 1 year. Calls 

focused primary on patient 

empowerment to improve 

self-efficacy, medication 

adherence and lifestyle 

changes    

526 56 173 

(33) 

Telephone Up to 10 calls; 

12 months 

Health educator Educational, 

Behavioural   

Articles examining teleeducation & telecase-management 

Carter, 2011 

(USA)  

Usual care Integrated care with self-

management, education 

and nurse support 

delivered by VC. Action 

plans developed bi-weekly 

during the 30 min 

conferences with patients. 

47 49 17 

(36) 

VC Biweekly ; 9 

months 

RN Educational, 

Behavioural, 

Cognitive 

 

Cho, 2011  

(Korea) 

Usual care with 

SMBG and 

diabetes 

education 

Remote patient coaching 

and management by 

physician. Face-to-face 

education by nurses. 

71 64 28 

(39) 

Internet  Weekly; 3 

months 

RN, Physician Educational, 

Behavioural  

 

Crowley, 

2013 (USA) 

Usual care Standardised educational 

modules delivered by 

nurse to enable patient 

self-management and  

behavioural modification. 

Interventionist also 

facilitate   medication 

management by providing 

summaries to attending 

physicians who will make 

the decision on medication 

changes 

359 57 101 

(28) 

Telephone Monthly 

telephone call 

over 12 months. 

Additional 

contact to doctor 

every 3 months 

on medication 

management 

NR Educational, 

Behavioural, 

Cognitive 

 



Holmen, 2014   

(Norway) 

Usual care 

  

Mobile based application 

to increase self-

management through 

education    

151 57 89 

(59) 

Mobile phone Daily; 1 year NR Educational, 

Behavioural  

Mobile based application 

to increase self-

management through 

education with 

motivational and health 

counseling. Structured 

counseling over 4 months 

(5 sessions) by nurse. 

Mobile phone Daily; 1 year,  5 

education 

sessions; 4 

months 

RN, dietician Educational, 

Behavioural, 

Cognitive 

 

Maljanian, 

2005 (USA) 

Usual care 

supplemented 

with  diabetes 

education and 

collaborative 

care management  

As per control group with 

additional weekly calls to 

reinforce patient education 

and self-management 

skills over 12 weeks. Calls 

were focused to reinforce 

importance of glycemic 

control, complications and 

comorbidities.  

336 58 157 

(47) 

Telephone 12 sessions; 12 

months 

RN, Nutritionist Educational 

Nesari, 2010 

(Iran) 

Usual care 

supplemented 

with  diabetes 

education 

Reinforcement of diabetes 

self- management, 

education and drug 

adjustment. Telephone 

calls were at least twice 

weekly for 1 month and 

weekly for next 2 months 

60 51 17 

(28) 

Telephone 16 calls; 3 

months 

NR Educational, 

Behavioural 

Oh , 2003 

(Korea) 

Usual care  Continuous patient 

education, lifestyle 

adjustment advice with 

drug adjustment. 

Telephone calls were at 

least twice weekly for 1 

50 61 18 

(36) 

Telephone Twice a week 

for 1st month, 

once a week for 

2nd and 3rd 

months 

NR Educational, 

Behavioural 

 



month and weekly for 

next 2 months.  

Piette, 2001 

(USA) 

Usual care Automated structured 

educational messages. 

Weekly nurse follow-up 

based upon participants 

response to educational 

messages and discussed 

appropriate self-care 

issues.  

272 61 264 

(97) 

Telephone Weekly; 12 

months 

RN Educational, 

Behavioural 

Schillinger, 

2009 

Usual care Automated calls to 

support patient in diabetes 

self-care management and 

psychological issues in 

patients' native language 

as well as monitoring and 

health educational 

messages. Case-manager 

assist patient to problem 

solve and individualise 

action plans  

339 55 139 

(41) 

SMS Weekly over 39 

weeks 

Nurse Educational, 

Behavioural, 

Cognitive 

Monthly group medical 

visits to primary 

healthcare physician and 

health educator 

Face-to-face Monthly for 9 

months; 90 

minutes each 

session 

Physician, 

Pharmacist 

Educational, 

Behavioural, 

Financial 

Tjam, 2006 

(Canada) 

Usual care Interactive online disease 

management program and 

patient education   

57 NR NR Internet NR RN Educational, 

Behavioural 

 

Young, 2005 

(UK) 

Usual care Structured telephone calls 

to support and guide 

patients on self-efficacy. 

Frequency of calls varied, 

591 NR 343 

(58) 

Telephone Variable 

depending on 

HbA1c levels; 

12 months 

RN, Peer Educational, 

Behavioural,  

Cognitive, 

Psychosocial 



depending on last HbA1c 

level.  

 

Articles examining teleeducation & telemonitoring 

Chen, 2011 

(Taiwan) 

Usual care Intensive diabetes 

educational program with 

remote patient monitoring 

64 54 29 

(46) 

Internet 6 sessions; NR DE Educational, 

Behavioural  

 

Faridi, 2008 

(USA) 

Usual care and 

use of pedometer 

Tailored patient 

educational messages with 

remote monitoring and use 

of pedometer 

30 56 11 

(37) 

Mobile phone Daily; 3 months NR Educational, 

Behavioural  

 

Greenwood, 

2015 (USA) 

Usual care with 

diabetes 

education as 

needed 

Sequential daily health 

sessions and structured 

remote monitoring   

90 56 69 

(77) 

Internet Daily; 6 months DE, Physician Educational, 

Behavioural  

 

Karhula, 2015  Usual care and 

disease 

management 

educational 

booklet 

Health coaching every 4-6 

weeks (30 mins each) and 

remote patient monitoring 

(weekly) 

250 66.2 

(8.6) 

139 

(56) 

Internet & 

mobile phone 

 Health coach Educational, 

Behavioural 

 

Lim, 2016 

(Korea) 

Usual care with 

baseline 

education and 

self-monitoring 

of blood glucose 

Individualized 

multidisciplinary U-

healthcare system with 

feedback 

100 65 75 

(75) 

Mobile phone Daily; 6 months  NR Behavioural,   

 

Steventon, 

2015 (UK) 

Usual care Remote telemonitoring 

with feedback via video, 

message to educate 

patients on their 

conditions 

513 65 NR Internet Variable; 12 

months 

RN Educational, 

Behavioural,   

Psychosocial 

 



Tang, 2013 

(USA) 

Usual care Personalized video 

educational message and 

remote monitoring  

415 54 249 

(60) 

Internet 3 in person visit 

and tailored 

online 

monitoring;  6 

months 

RN, DE, 

Pharmacist, 

Dietician 

Educational, 

Behavioural  

 

Wakefield, 

2011 (USA) 

Usual care Remote patient 

monitoring    

302 68 296 

(98) 

Telephone  Weekly; 12 

months 

RN, DE, Physician Behavioural,  

Psychosocial 

Remote patient 

monitoring  with prompts 

and  educational messages 

on disease management 

Educational, 

Behavioural,  

Psychosocial 

 

Articles examining telecase-management & telemonitoring 

Anzaldo-

Campos, 2016 

(Brazil) 

Usual care Combined care 

management and peer 

support 

301 52 100 

(33) 

Face-to-face 8 session with 

additional non-

compulsory 

sessions; 10 

months 

RN, Peer Behavioural,  

Psychosocial 

 

Combined care 

management, peer support 

with remote patient 

monitoring 

Internet Variable but 

intensity 

decreases over 

time;  

RN, Peer Behavioural,  

Psychosocial 

 

Castelnuovo 

2011, (Italy) 

Hospital-based 

treatment and 

usual follow-up 

when necessary 

In-patient nutritional & 

psychological  counselling 

with web-based  

monitoring and 

counselling    

34 - 18 

(53) 

Internet NR DE Educational, 

Behavioural 

Del Prato, 

2012 (Italy) 

Usual SMBG Remote patient 

monitoring of blood 

glucose  and self-

management 

241 58 125 

(52) 

Handheld 

device 

Daily; 6 months Endocrinologist Behavioural,  

Psychosocial 

 



Kim, 2008 

(Korea) 

Usual care Daily patient monitoring 

of glucose and disease 

management sent by SMS 

or internet weekly 

34 47 16 

(47) 

SMS Weekly; 12 

months 

DE, RN Educational, 

Behavioural  

Kim, 2009 

(Korea) 

Delayed 

intervention 

Integrated diabetic self-

help, management and 

remote glucose 

monitoring. Structured 

counseling based upon 

average monthly results. 

79 

 

56 44 

(56) 

Internet, 

Telephone 

6 education 

session & 6 

telephone call; 6 

months 

RN Educational, 

Behavioural  

McMahon, 

2005 (USA) 

Usual care 

supplemented 

with diabetes 

education 

Web-based care 

management &  

monitoring 

104 64 103 

(99) 

Internet NR; 12 months DE, Physician Educational, 

Behavioural  

McMahon, 

2012 (USA) 

Usual care with 

Internet training 

Online diabetes care 

management with 

monitoring 

151 

 

60 143 

(95) 

 

Internet NR RN, Pharmacist Educational, 

Behavioural  

Diabetes self-management 

with monitoring 

Telephone NR RN, Pharmacist Educational, 

Behavioural  

Orsama, 2013 

(Finland) 

Usual care Remote patient 

monitoring and reporting 

of health related 

parameters. Automated 

personalized feedback 

sent based upon reported 

measurements 

48  62 26 

(54) 

Mobile phone Weekly; 10 

months 

Physician, RN Educational, 

Behavioural  

 

Rodriguez-

Idigoras, 2009 

(Spain) 

Usual care Remote patient 

monitoring with telephone 

based-care and 

consultation 

328 NR 169 

(52) 

Mobile phone NR; 12 months Physician, RN Behavioural 



Stone, 2010 

(USA) 

Monthly care 

coordination 

Active care management 

and remote home  

monitoring 

137 NR NR Internet Daily 

transmission; 6 

months 

RN Educational, 

Behavioural  

 

Stone, 2012 

(USA) 

Usual care Active patient care only  101 NR 99 

(98) 

Telephone Monthly; 6 

months 

RN Educational 

 

Care 

coordination 

Active care management 

and remote home  

monitoring 

Telephone, 

Internet 

Daily; 6 months RN Educational, 

Behavioural  

 

Waki, 2014 

(Japan) 

Usual care Remote patient 

monitoring and self-

management  

54 55 41 

(76) 

Internet Variable; 3 

months 

Physician, RN Behavioural 

Articles examining telecase-management & teleconsultation 

Hsu 2016, 

(USA) 

Education on 

insulin injection 

based upon 

standardised 

protocol 

Remote patient 

monitoring with feedback 

40 54 - Internet NR DE Educational, 

Behavioural 

NR- Not reported, SMS – Short messaging system, RN – Registered nurse, DE- Diabetes educator 

 

 

 



 

 

Table S4:  Key intervention component of studies included in the current review   
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Articles examining teleeducation 

Arora, 2014    Y  Y  Y           

Avdal , 2011 Y Y           Y  Y    

Bell, 2012  Y Y  Y  Y            

Blackberry, 2013 Y Y  Y  Y    Y Y        

Bond, 2007 Y Y Y Y  Y  Y  Y Y        

Browning, 2016   Y                

Capozza, 2015 Y   Y    Y           

Davis, 2010 Y Y  Y  Y    Y Y        

Glasgow, 1997 Y Y  Y  Y    Y Y        

Glasgow, 2006 Y Y Y Y  Y   Y Y Y        

Goodarzi, 2012    Y     Y  Y        

Graziano, 2009 Y Y  Y  Y    Y Y        

Islam, 2015    Y  Y  Y           

Kim, 2003 Y Y        Y Y        

Lee, 2007 Y Y  Y      Y Y        

Leu, 2005 Y                  

Liou, 2014    Y    Y  Y   Y      

Lorig, 2008    Y  Y    Y   Y      

McKay, 
2002 

Personalised 

coaching 
Y Y  Y      

   Y 

     

Online peer 
support 

Y Y  Y  Y Y  Y 

Combination of 

both 
Y Y Y Y  Y Y  Y 

Noh, 2010    Y      Y Y        

Peimani, 

2016 

General SMS 

education 
  Y    Y   

Y         
Tailored SMS 
education 

Y  Y    Y   



 

Piette, 2011 Y Y Y Y    Y Y          

Plotnikoff, 

2013 

Print materials 

with pedometer 
   Y      

         Print materials, 

pedometer & 

counselling 

  Y Y    Y Y 

Sacco, 2009 Y  Y Y  Y  Y Y Y         

Shetty, 2011  Y  Y    Y  Y         

Whittemore, 2004 Y  Y Y  Y  Y  Y Y        

Williams, 2012 Y Y  Y  Y  Y  Y Y        

Wolever, 2010 Y Y Y Y  Y  Y Y Y Y        

Yoon, 2008 Y Y  Y     Y Y Y       Y 

Zolfaghari, 2011 Y Y  Y    Y Y Y Y  Y    Y Y 

Articles examining telecase-management 

Anderson, 2011 Y Y    Y  Y  Y Y        

Aubert, 1998 Y Y Y Y  Y  Y  Y Y        

Glasgow, 

2010 

Computer 

assisted self-
management 

(CASM) 

Y   Y  Y    
Y Y        

Enhanced CASM  Y Y  Y  Y  Y  

Huizinga, 2010 Y Y  Y  Y  Y  Y Y        

Hussien, 2011 Y Y  Y  Y Y   Y Y        

Piette, 2000 Y Y  Y  Y  Y  Y Y        

Ralston, 2009 Y Y  Y  Y  Y  Y Y        

Shea. 2009 Y Y  Y  Y    Y Y        

Wayne, 2015 Y Y  Y  Y    Y Y        

Zhou. 2014 Y Y  Y  Y   Y Y Y       Y 

Articles examining telemonitoring 

Boaz, 2009 Y Y    Y             

Bujnowska-Fedak, 2011 Y Y         Y        

Cho, 2006 Y Y      Y   Y        

Cho, 2009 Y Y  Y      Y Y        

Earle, 2010 Y Y  Y         Y  Y    

Kim, 2016  Y                 

Kwon, 2004 Y Y  Y  Y    Y Y        

Lee, 2015  Y  Y     Y  Y        

Lim, 2011 

Self-monitoring 

only 
 Y        

Y  

      

 

U-healthcare 
group 

 Y  Y    Y  

Luley, 2011 Y Y  Y     Y Y Y        

Nicolucci, 2015 Y Y  Y      Y Y        

Or, 2016 Y Y                 

Pressman, 2014 Y Y  Y  Y    Y Y        



 

Quinn, 2011 

Monitoring  with 

feedback 
 Y  Y      

Y  

      

 

As above with 
unanalysed 

feedback from 

doctor 

Y Y  Y  Y    

As above with 

feedback on 

treatment 

Y Y  Y  Y    

Tildesley, 2011 Y Y  Y  Y     Y        

Yoo , 2009 Y Y  Y  Y     Y        

Articles examining teleconsultation 

Ciemins, 2011 Y Y  Y  Y    Y Y        

Leichter, 2013 Y Y  Y  Y    Y Y        

Nagrebetsky, 2013 Y Y  Y      Y Y        

Rasmussen, 2015 Y Y        Y Y        

Smith, 2008 Y       Y     Y      

Shahid, 2015 Y Y  Y      Y Y        

Whitlock, 2000  Y     Y    Y         

Wong, 2005 Y Y  Y  Y  Y  Y Y        

Articles examining telementoring 

Anderson-Loftin, 2005 Y   Y  Y Y Y  Y   Y      

Chan, 2014 Y Y  Y  Y Y   Y Y  Y  Y    

Dale, 2009 Y Y    Y    Y Y        

Dang, 2013   Y  Y  Y Y      Y      

Heisler, 2010   Y    Y Y   Y Y        

Keyserling, 

2002  

Clinic education 

with peer support 
Y Y Y Y 

 
Y Y 

  Y Y 

       Clinic education Y Y Y Y  Y    

Long, 2012 Matched peer 

mentor support 
Y Y Y    Y   

         
Financial 

incentive 
    Y     

Samuel-Hodges, 2009  Y Y Y Y  Y Y Y  Y         

Spenser, 2011  Y Y  Y  Y Y   Y         

Thom, 2013  Y Y  Y  Y Y   Y         

Walker, 2011 Y   Y  Y  Y     Y      

Articles examining teleeducation & telecase-management 

Carter, 2011  Y Y Y Y  Y    Y Y        

Cho, 2011 Y Y    Y    Y Y        

Crowley, 2013 Y Y Y Y  Y  Y  Y         

Holmen, 

2014 
Education only  Y        Y Y        



 

Education with 

case-management 
Y Y Y   Y    

Maljanian, 2005 Y   Y    Y  Y Y        

Nesari, 2010 Y Y  Y  Y  Y  Y Y        

Oh , 2003 Y Y  Y  Y    Y Y        

Piette, 2001 Y Y  Y  Y    Y Y        

Schillinger, 

2009 

Automated 

telephone self-
management 

support 

Y Y Y Y    Y  

Y         Group medical 
visits to physician 

and health 

educators 
facilitation 

Y  Y Y Y   Y  

Tjam, 2006 Y Y  Y  Y  Y  Y Y        

Young, 2005 Y Y Y Y  Y  Y Y Y Y        

Articles examining teleeducation & telemonitoring 

Chen, 2011 Y Y  Y  Y  Y     Y  Y  Y  

Faridi, 2008 Y Y  Y       Y        

Greenwood, 2015 Y Y  Y  Y  Y  Y Y  Y      

Karhula, 2015 Y Y  Y  Y    Y Y        

Lim, 2016  Y                 

Steventon, 2015 Y Y  Y     Y Y         

Tang, 2013 Y Y  Y  Y  Y  Y Y        

Wakefield, 

2011 

High intensity Y Y  Y  Y  Y Y 
Y        

 

Low intensity Y Y  Y  Y  Y Y 

 Articles examining telecase-management & telemonitoring 

Anzaldo-

Campos, 

2016 

Peer support and 
care management 

Y      Y  Y 

    

     

Peer support, care 

management & 
monitoring 

Y Y     Y  Y 

Castelnuovo, 2011 Y Y Y Y  Y  Y  Y         

Del Prato, 2012 y Y    Y   Y Y Y        

Kim, 2008 Y Y  Y      Y Y        

Kim, 2009 Y Y  Y  Y    Y Y        

McMahon, 2005 y Y  Y      Y Y        

McMahon, 
2012 

Online care group Y Y  Y  Y    Y Y  Y   Y   

Telephone care 

group 
Y Y  Y  Y    Y Y  Y   Y   

Orsama, 2013 y Y  Y  Y  Y  Y Y        

Rodriguez-Idigoras, 2009 y Y    Y    Y Y        

Stone, 2010 y Y  Y      Y Y        



 

Stone, 2012 

Care coordination 

calls 
Y Y  Y      

Y Y        
Active care with 
home monitoring 

Y Y  Y      

Waki, 2014 Y Y        Y Y        

Articles examining telecase-management & telemonitoring 

Hsu, 2016 Y Y  Y  Y    Y         

 

 

 

  



 

Table S5: Details of educational content delivered to participants in studies examining teleeducation   
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Articles examining teleeducation  

Arora, 2014 Y Y Y Y Y Y       

Avdal , 2011             

Bell, 2012 Y Y           

Blackberry, 2013 Y            

Bond, 2007 Y Y     Y Y     

Browning, 2016 Y            

Capozza, 2015 Y Y  Y Y        

Davis, 2010 Y Y           

Glasgow, 1997  Y           

Glasgow, 2006  Y           

Goodarzi, 2012 Y Y   Y        

Graziano, 2009 Y Y   Y  Y Y     

Islam, 2015 Y Y Y  Y        

Kim, 2003 Y Y  Y Y        

Lee, 2007 Y Y Y Y y        

Leu, 2005  Y   Y        

Liou, 2014 Y Y Y Y         

Lorig, 2008 Y      Y      

McKay, 2002 

Personalised 

coaching 
 Y      Y     

Online peer support  Y      Y     

Combination of both Y Y     Y Y     

Noh, 2010 Y Y  Y         

Peimani, 

2016 

General SMS 

education Y Y   Y  
      

Tailored SMS 
education Y Y   Y  

      

Piette, 2011 Y            

Plotnikoff, 

2013 

Print materials with 

pedometer Y            



 

Print materials, 

pedometer & 
counselling Y Y Y Y Y        

Sacco, 2009 Y Y Y  Y        

Shetty, 2011 Y Y   Y  Y Y   Y  

Whittemore, 2004 Y            

Williams, 2012 Y Y   Y        

Wolever, 2010 Y Y   Y        

Yoon, 2008 Y            

Zolfaghari, 2011 Y Y Y Y Y  Y Y   Y  

Articles examining teleeducation & telemonitoring 

Chen, 2011 Y   Y   Y   Y   

Faridi, 2008 Y      Y      

Greenwood, 2015 Y Y   Y        

Karhula, 2015 Y            

Lim, 2016 Y Y     Y Y     

Steventon, 2015 Y            

Tang, 2013 Y Y   Y        

Wakefield, 2011 
High intensity Y Y Y  Y        

Low intensity Y Y Y  Y        

Articles examining  teleeducation & telecase-management 

Carter, 2011  Y Y           

Cho, 2011 Y Y           

Crowley, 2013 Y Y  Y         

Holmen, 2014 

Education only Y            

Education with case-

management 
Y Y           

Maljanian, 2005 Y Y Y Y   Y Y     

Nesari, 2010 Y Y Y Y Y  Y Y Y Y   

Oh , 2003 Y Y           

Piette, 2001 Y    Y  Y      

Schillinger, 

2009 

Automated 
telephone self-

management support 

Y Y  Y  

 

      Group medical visits 
to physician and 

health educators 

facilitation 

     

 

Tjam, 2006   Y Y Y  Y Y  Y   

Young, 2005 Y Y   Y        

  



 

Table S6: Details of self-monitoring frequency and recommended schedule   

Author 

Intervention Control 

Monitoring 

frequency 

(Target 

readings per 

week) 

SMBG 

Schedule 

No of days 

over which 

monitoring 

is spread 

Person 

delivering 

meter 

training 

 

 

Monitoring 

frequency 

(Target 

readings 

per week) 

SMBG 

Schedule 

No of days 

over which 

monitoring 

is spread 

Person 

delivering 

meter 

training 

 

 

Articles examining telemonitoring 

Boaz, 2009 

Monitor six times 
daily for at least 

2x/week and more 

than 3x/day for the 
rest 

       

Bujnowska-Fedak, 2011 
   Nurse 

 

    

Cho, 2006 
Depending on 

glucose control 

       

Cho, 2009 

Three times a day 

for insulin treated 
and twice daily for 

OHA 

   Three times a 

day for insulin 
treated and 

twice daily for 

OHA 

   

Earle, 2010 
Four to nine times         

Kim, 2016 

Three times daily 

to twice weekly 

depending on 
medication and 

HbA1c 

Min twice weekly 

if HbA1c<7% & 

not on 
medications, daily 

for those with  

HbA1c<7% but 

1 week      



 

on medications, 

more than once 
daily if 

HbA1c>7%, twice 

daily if  
HbA1c<7% & on 

insulin and min 3 

times daily if 
HbA1c>7% & on 

insulin 

 

Kwon, 2004 
 Fasting and post-

prandial 
      

Lee, 2015 

Five times per day Sahur, post-2–h 

Sahur, midday, 

before 
breaking of fast 

and Iftar 

Daily   Five times per 

day 

Sahur, post-2–h 

Sahur, midday, 

before 
breaking of fast and 

Iftar 

Daily   

Lim, 2011 

Self-monitoring only 

Eight times >3 at fasting, >3 

postprandial, and 
>2 bed- 

times 

 Trainers Eight times >3 at fasting, >3 

postprandial, and >2 
bed- 

times 

  

U-healthcare group 

Luley, 2011 Daily         

Nicolucci, 2015    Nurse     

Or, 2016         

Pressman, 2014         

Quinn, 2011 

Home monitoring 
with feedback 

System driven 

based upon blood 

glucose results  

    As recommended 

by physician 

  

As above with 

unanalysed 
feedback from 

doctor 

As above with 
feedback on 

treatment 

Tildesley, 2011 

At least 3 times 

daily 

   At least 3 times 

daily 

   

Yoo , 2009 

Twice daily Before breakfast 

and bedtime 

Daily      

Articles examining telecase-management & telemonitoring 



 

Anzaldo-
Campos, 2016 

Peer support and 

care management 

        

Peer support, care 

management & 
monitoring 

Twice daily for 1st 
month, then twice 

weekly thereafter 

Fasting and post 
prandial 

Daily for first 
month and two 

days in a week 

thereafter 

Nurse     

Del Prato, 2012 

Six target readings Pre and 2h post 

breakfast , lunch 

and supper 

2 days  Six target 

readings 

Pre and 2h post 

breakfast , lunch 

and supper 

2 days  

Kim, 2008 
Minimum once 
weekly 

Breakfast, lunch 
and dinner 

      

Kim, 2009          

McMahon, 2005 Min 3 times        

McMahon, 2012 

Online care 
group 

Individualized 
according to 

patient glucose 

levels 

       

Telephone care 

group 

Orsama, 2013 
Three  days each 
week 

Pre and post 
prandial  

      

Rodriguez-Idigoras, 2009         

Stone, 2010 At least once daily   Daily      

Stone, 2012 

Care 

coordination calls 

        

Active care with 
home monitoring 

At least once daily   Daily      

Waki, 2014 Twice daily        

Articles examining teleeducation & telemonitoring 

Chen, 2011 

Once or twice 

daily 

Fasting plasma 

glucose, pre-lunch 
or pre dinner and 

2 h post prandial 

      

Faridi, 2008 Once daily Upon awakening Daily      

Greenwood, 2015 
 Before and 2 

hours post meal 
  None specified    

Karhula, 2015 
At least once 

weekly 

       

Lim, 2016 
At least 8 times a 
week  

 

Min 3 fasting, 3 
post-prandial, 2 at 

bedtime  

1 week  At least 8 times 
a week  

 

Min 3 fasting, 3 
post-prandial, 2 at 

bedtime  

1 week  

Steventon, 2015 

Up to 5 days per 

week 

Same time each 

day 

Five  As agreed with 

physician 

   

Tang, 2013         



 

Wakefield, 

2011 

High intensity 
As directed by 

physician 

       

Low intensity 
As directed by 
physician 

       

SMBG- Self-monitoring of blood glucose 



 

Table S7: Details of the action(s) taken based upon results from glucose monitoring  

Author 

Intervention Control 
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Articles examining telemonitoring 

Boaz, 2009 

Text message and 
call to patient on 

medical advice 

50 to 280 mg/dL Diabetes nurse Titration of insulin 
dose, oral 

medication 

    

Bujnowska-Fedak, 2011 

Call to patient on 

medical advice 

50 to 280 mg/dL General 

practitioner 

Titration of insulin 

dose, oral 
medications, diet, 

    

Cho, 2006 

Appropriate 

recommendations 

based upon glucose 
data every 2 weeks 

  As required 

including referral 

to nurse or 
dietician for issues 

related to self-

management or 
lifestyle changes 

    

Cho, 2009 
Recommendation 

by Internet 

   Recommendation 

by SMS 

   



 

Earle, 2010 

Recommendations 

to alter treatment 
and letter to GP 

  Alter treatment     

Kim, 2016 

Recommendations 
on blood glucose 

control or 
telephone calls 

       

Kwon, 2004 

Recommendation 
based upon history, 

smoking habits, 

laboratory data and 

glucose levels 

 Endocrinologist, 
nurses, dieticians 

Medication dosage 
change, Lifestyle 

modification and 

medical nutrition 

therapy 

Recommendation 
during the 2-3 

clinic visits which 

could include 

dietary advice and 

lifestyle 

modification 

As determined by 
clinician during 

visit 

Endocrinologist Lifestyle 
modifications 

Lee, 2015 
Feedback on blood 
results and goal 

setting 

≤ 3.9 mmol/l and ≥ 
11.1 mmol/l. 

 Goal setting     

Lim, 2011 

Automated 
messages which 

were patients 

specific based 
upon glucose 

results 

<4mmol/L or 
>8mmol/L 

 Changes to 
medications, 

lifestyle advice,  

    

Luley, 2011 

Weekly reports 

sent to patients to 

motivate them 

       

Nicolucci, 2015 

Monthly calls to 

patient   

When patients 

forget to enter or 
predefined alarm 

values are recorded 

Nurse Self-monitoring 

results, barriers to 
compliance, causes 

of inadequate 

metabolic or blood 
pressure control 

    

Or, 2016 
Abnormal readings 

display  

       

Pressman, 2014 
Weekly messages 
to patients 

 Care-manager Educational 
message 

    

Quinn, 
2011 

Monitoring  

with feedback 

Electronic action 

plan every 2.5 

month prior to 

clinic visit 

 Diabetes educators Educational, 

behavioural, and 

motivational 

message 

Electronic action 

plan every 2.5 

month prior to 

clinic visit 

   

As above with 

unanalysed 
feedback from 

doctor 

As above with 
feedback on 

treatment 

Tildesley, 2011 

    Change in insulin 

dosage, testing 
frequency, 

    



 

motivational 

message 

Yoo , 2009 Articles 

examining telecase 

management & 

telemonitoring 

 

Immediate 
feedback message 

  Variable, but 
include 

motivational, 

reminders or 
educational 

message 

    

Articles examining telecase management & telemonitoring 

 

Anzaldo-

Campos, 

2016 

Peer support 
and care 

management 

        

Peer support, 

care 
management 

& 

monitoring 

Identification of 

low or high 
readings 

       

Del Prato, 2012 
Dosage adjustment 
of metformin up to 

2g/day 

>5.6mmol/L  Medications     

Kim, 2008 

Feedback based 
upon reported data 

including dosage 

adjustment and 
motivational 

messages  

 Diabetic educator, 
Nursing college 

academician 

Medication, 
exercise, education 

and self-

monitoring 

    

Kim, 2009 

Monthly 

measurement 
reports generated 

to facilitate 
communication 

between participant 

and nurse  

  Problem solving on 

patient issues and 
emotional support 

    



 

McMahon, 2005 

Respond to any 

queries by patients  
and communicated 

to primary care 

provider on results 

 Diabetes educator Glucose treatment 

algorithm 

    

McMahon, 

2012 

Online care 

group 

Reinforcement of 

modification  

advice and 
medication change 

 Nurse, Pharmacist Medication, 

Lifestyle and 

nutritional advice 

    

Telephone 
care group 

Orsama, 2013 

Specific algorithm 

and feedback based 

upon reported data 

  Motivational, 

behavioural skills 

to support patient 
care 

    

Rodriguez-Idigoras, 2009 
Alarm to call 

centre  

 Physician, 

Diabetes nurse 

Standard protocol 

(not specified) 

    

Stone, 2010 
Individualized 
telephone call  

 Nurse practitioner  Self-management 
education 

    

Stone, 2012 

Care 

coordination 
calls 

        

Active care 

with home 

monitoring 

Individualized 

telephone call  

<50mg/dL or 

>300mg/dL for 

72hr 

Nurse practitioner  Self-management 

education 

    

Waki, 2014 

Alerts for missed, 

late readings or 

readings outside 
threshold 

<40mg/dL or 

>400mg/dL 

 Motivational     

Articles examining teleeducation & telemonitoring 

Chen, 2011 

  Diabetes educator Education and 

insulin dosage 

adjustment 

    

Faridi, 2008 
   Tailored feedback 

and reminders 

    

Greenwood, 2015 

Feedback on 
glucose results 

<50mg/dL or 
>450mg/dL 

 SMBG trend, 
patterns and goals, 

medication option 

and changes 

    

Karhula, 2015 
   Knowledge on 

chronic disease 
    

Lim, 2016 

Tailored message 

depending on 
glucose levels 

  Dietary, exercise     



 

Steventon, 2015 

Feedback from 

provider 

 Nurse, Matron Home visit, 

medication 
titration, advice on 

disease 

management and 
referral to doctor 

    

Tang, 2013 

Regular feedback 

on clinical variable 

  Personalized 

educational 

message 

    

Wakefield, 

2011 

High 
intensity 

Summary data 

generated for 

review by 
interventionist 

 Nurse Additional health 

information, 

increased 
monitoring, 

compliance 

strategies, problem 
resolution 

facilitation or 

contact with 
subject physician 

    

Low 

intensity 

SMBG- Self-monitoring of blood glucose 

 

  



  

Table S8: Results of subgroup and sensitivity analysis for primary outcome  

Subgroup 

 

No of 

studies 
Sample size Fixed effects (95% CI) Random effects (95% CI) 

Telemedicine 93 16,791 -0.61 (-0.61 to -0.60) -0.43 (-0.64 to -0.21) 

Study location     

  Asia 31 4,316 -0.85 (-0.86 to -0.84) -0.85 (-1.34 to -0.36) 

  Europe 14 2,176 -0.05 (-0.07 to -0.04) -0.18 (-0.36 to 0.00) 

  North America 47 10,199 -0.17 (-0.19 to -0.16) -0.23 (-0.37 to -0.10) 

  Australia   1 120   0.60 (0.22 to 0.98)  0.60 (0.22 to 0.98) 

Study sample size     

  <100 participants 39 2,292 -0.26 (-0.30 to -0.23) -0.52 (-0.67 to -0.36) 

  101-200 participants 22 2,913 -0.26 (-0.32 to -0.20) -0.40 (-0.74 to -0.05) 

  >200 participants 32 11,606 -0.62 (-0.62 to -0.61) -0.31 (-0.67 to 0.05) 

Study duration     

  <3 months 17 1,377 -0.54 (-0.67 to -0.41) -0.67 (-0.93 to -0.41) 

  4-6 months 36 4,538 -1.26 (-1.27 to -1.25) -0.41 (-0.84 to 0.02) 

  7-11 months 4 659 -0.54 (-0.79 to -0.29) -0.66 (-1.18 to -0.15) 

  > 12 months 36 10,237 -0.06 (-0.07 to -0.05) -0.26 (-0.40 to -0.12) 

Study participants baseline HbA1c     

  <8.0% 48 5,720 -0.22 (-0.25 to -0.19) -0.45 (-0.59 to -0.31) 

  >8.0% 45 8,100 -0.60 (-0.61 to -0.60) -0.36 (-0.73 to -0.03) 

Medium of communication used     

  Telephone 35 7,323 -0.06 (-0.07 to -0.06) -0.29 (-0.42 to -0.16) 

  Computer 3 648  0.04 (-0.20 to 0.27)  0.04 (-0.20 to 0.27) 

  Mobile phone 7 781 -1.93 (-1.94 to -1.92) -0.47 (-1.53 to  0.58) 

  Handheld device 10 1,479 -0.05 (-0.07 to -0.04) -0.29 (-0.50 to -0.08) 

  SMS 9 1,012 -0.59 (-0.77 to -0.40) -0.65 (-1.05 to -0.25) 

  Web-based intervention 17 2,528 -0.23 (-0.27 to -0.19) -0.49 (-0.66 to -0.31) 

  Telephone & mobile device 4 594 -0.25 (-0.47 to -0.03) -0.39 (-0.96 to 0.18) 

  Web-based &  handheld device 4 1,952 -0.34 (-0.43 to -0.24) -0.45 (-0.68 to -0.21) 

  Web-based & telephone 3 428 -0.23 (-0.42 to -0.04) -0.37 (-0.88 to 0.13) 

Year study conducted     

  Before 2000 3 276 -1.07 (-1.20 to -0.95) -1.01 (-1.26 to -0.75) 

  2000-2004 6 777 0.42 (0.31 to 0.53) -0.48 (-1.34 to 0.39) 

  2005-2009 25 5,054 -0.12 (-0.16 to -0.09) -0.24 (-0.37 to -0.11) 

  2010 onwards 58 10,664 -0.62 (-0.63 to -0.62) -0.42 (-0.70 to -0.15) 

Telemedicine strategy     

  Telemonitoring 14 1,577 -0.49 (-0.60 to -0.39) -0.44 (-0.66 to -0.22) 

  Teleconsultation  7 1,328 -1.94 (-1.95 to -1.93) -0.64 (-1.71 to 0.43) 

  Tele-education 26 4,211 -0.28 (-0.37 to -0.19) -0.36 (-0.58 to -0.15) 

  Telecase-management 8 2,620 -0.44 (-0.52 to -0.36) -0.28 (-0.78 to  0.22) 

  Telementoring 11 2,892 -0.08 (-0.09 to -0.08) -0.28 (-0.52 to -0.04) 

  Tele-education & telemonitoring 8 1,540 -0.32 (-0.42 to -0.22) -0.35 (-0.56 to -0.14) 

  Telecase-management & telemonitoring 9 1,194 -0.05 (-0.07 to -0.04) -0.54 (-0.85 to -0.23) 



  

  Tele-education & telecase-management 9 1,409 0.04 ( 0.02 to  0.06) -0.31 (-0.51 to -0.10) 

Independent medication change     

  Allowed 30 5,443 -0.13 (-0.15 to -0.12) -0.35 (-0.51 to -0.20) 

  Not allowed / Not reported 62 11,428 -0.69 (-0.69 to -0.68) -0.43 (-0.71 to -0.14) 

 



 

Table S9 – Results of the network meta-analyses  

 

All estimates are presented as weighted mean difference (WMD) with the corresponding 95% confidence intervals. 

Comparisons between treatments should be read from column to row and the estimate is in the cell in common 

between the column-defining treatment and the row-defining treatment. Weighted mean difference that are negative 

favor the column-defining treatment. To obtain odds ratios for comparisons in the opposite direction, reciprocals 

should be taken. All significant results are presented in bold and underlined.  



 

Table S9a: Pairwise meta-analyses and network meta-analyses of the various telemedicine strategies on glycosylated haemoglobin. Results of 

effectiveness of intervention are presented as mean difference ( 95% confidence interval) for each pairwise comparison of intervention, based on direct 

evidence alone (lower-left triangle) or direct and indirect evidence (upper right triangle)  

 

Usual care 
-0.37 

(-0.59,-0.15) 

-0.24 

(-0.61,0.14) 
-0.71  

(-1.23,-0.20) 

-0.40  

(-0.70,-0.11) 

-0.28  

(-0.61,0.04) 
-0.41  

(-0.79,-0.02) 

-0.58  

(-0.96,-0.19) 

-0.43 

(-0.80,-0.06) 

-1.20  

(-2.70,0.30) 

-0.36 

(-0.58, -0.15) 
Teleeducation 

0.13 

(-0.29,0.55) 

-0.35  

(-0.91,0.21) 

-0.03  

(-0.40,0.34) 

0.09  

(-0.31,0.48) 

-0.04  

(-0.48,0.41) 

-0.21  

(-0.65,0.24) 

-0.06  

(-0.49,0.36) 

-0.83 

(-2.35,0.69) 

-0.28                           
(-0.78, 0.22) 

-0.40 
(-1.03, 0.23) 

Telecase-
management 

-0.48  
(-1.11,0.16) 

-0.16  
(-0.64,0.31) 

-0.04  
(-0.54,0.45) 

-0.17  
(-0.71,0.37) 

-0.34  
(-0.87,0.20) 

-0.19  
(-0.72,0.33) 

-0.96 
(-2.51,0.59) 

-0.64                          

(-1.71,  0.43) 
ND ND Teleconsultation 

0.31  

(-0.28,0.91) 

0.43  

(-0.18,1.04) 

0.31  

(-0.34,0.95) 

0.14  

(-0.50,0.78) 

0.28  

(-0.35,0.92) 

-0.49 

(-2.07,1.10) 

-0.44                          

(-0.66,  -0.22) 
ND ND ND Telemonitoring 

0.12  

(-0.32,0.56) 

-0.01  

(-0.48,0.47) 

-0.17  

(-0.66,0.31) 

-0.03  

(-0.50,0.44) 

-0.80 

(-2.33,0.73) 

-0.28 

(-0.52, -0.04) 
ND ND ND ND Telementoring 

-0.12  

(-0.63,0.38) 

-0.29  

(-0.80,0.21) 

-0.15  

(-0.64,0.34) 

-0.92 

(-2.45,0.62) 

-0.35                          

(-0.56, -0.14) 
ND ND ND 

0.02 

(-0.37, 0.41) 
ND 

Teleeducation & 

telemonitoring 

-0.17  

(-0.71,0.38) 

-0.02  

(-0.56,0.51) 

-0.79 

(-2.34,0.76) 

-0.54                           

(-0.85, -0.23) 

-0.16 
(-0.70, 0.38) 

ND ND ND ND ND 

Telecase-

management & 

Telemonitoring 

0.14  
(-0.39,0.68) 

-0.62 
(-2.18,0.93) 

-0.31                          

(-0.51,  -0.10) 
ND ND ND ND ND ND ND 

Teleeducation & 

Telecase-

management 

-0.77 
(-2.32,0.78) 

-1.20 

(-2.30, -0.10) 
ND ND ND ND ND ND ND ND 

Telecase-
management & 

Teleconsultation 

ND- No data 

Lower left results compare row-defining intervention against column-defining intervention. Upper right results compare column-defining intervention against 

row-defining interventions. 

 



 

Table S9b: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on fasting plasma glucose 

 

Usual care 
-0.71  

(-1.35,-0.07) 

-1.77 

 (-2.76,-0.77) 

-0.82  

(-1.46,-0.19) 

-1.24  

(-2.18,-0.30) 

-0.26  

(-1.69,1.16) 

-0.70  

(-2.27,0.87) 

 Teleeducation 
-1.06  

(-2.24,0.12) 

-0.11  

(-1.02,0.79) 

-0.53 

 (-1.67,0.60) 

0.45  

(-1.11,2.01) 

0.01 

 (-1.69,1.71) 

  
Telecase-

management 

0.95 

 (-0.24,2.13) 

0.53 

 (-0.84,1.90) 

1.51  

(-0.23,3.24) 

1.07 

 (-0.79,2.93) 

   Telemonitoring 
-0.42  

(-1.56,0.72) 

0.56  

(-1.00,2.12) 

0.12 

 (-1.57,1.82) 

    
Teleeducation & 

Telemonitoring 

0.98  

(-0.73,2.69) 

0.54 

 (-1.29,2.37) 

     
Telecase-

management & 

Telemonitoring 

-0.44 

 (-2.56,1.68) 

      

Teleeducation & 

Telecase-
management 

  



 

Table S9c: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on systolic blood pressure 

Usual care 
-3.74 

(-5.89,-1.59) 

-2.73 
(-5.55,0.09) 

-0.28 
(-2.73,2.17) 

-0.41 
(-3.02,2.19) 

0.93 
(-0.93,2.78) 

-2.65 
(-5.95,0.65) 

-1.98 
(-5.54,1.58) 

1.09 
(-2.32,4.51) 

 Teleeducation 
1.01 

(-2.38,4.40) 
3.46 

(0.21,6.71) 

3.33 
(-0.06,6.72) 

4.67 

(1.84,7.50) 

1.09 
(-2.89,5.07) 

1.76 
(-2.39,5.91) 

4.84 

(0.74,8.93) 

  
Telecase-

management 

2.45 

(-1.29,6.18) 

2.32 

(-1.53,6.16) 
3.66 

(0.28,7.03) 

0.08 

(-4.28,4.43) 

0.75 

(-3.79,5.29) 

3.83 

(-0.63,8.28) 

   Teleconsultation 
-0.13 

(-3.72,3.46) 

1.21 

(-1.85,4.27) 

-2.37 

(-6.53,1.79) 

-1.70 

(-6.01,2.61) 

1.38 

(-2.89,5.65) 

    Telemonitoring 
1.34 

(-1.87,4.55) 

-2.24 

(-6.37,1.88) 

-1.57 

(-5.99,2.85) 

1.51 

(-2.67,5.69) 

     Telementoring 
-3.58 

(-7.39,0.23) 

-2.91 

(-6.92,1.10) 

0.17 

(-3.76,4.09) 

      
Teleeducation & 
telemonitoring 

0.67 
(-4.21,5.56) 

3.75 
(-0.73,8.22) 

       
Telecase-management 

& Telemonitoring 
3.08 

(-1.90,8.06) 

        
Teleeducation & 

Telecase-

management 

 

  



 

 

Table S9d: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on diastolic blood pressure 

Usual care 
-1.67 

(-3.08,-0.26) 

-1.65 
(-3.37,0.06) 

-4.77 

(-7.02,-2.51) 

-0.90 
(-2.80,1.00) 

1.16 
(-0.16,2.47) 

-0.90 
(-3.32,1.53) 

-1.66 
(-3.87,0.55) 

3.00 
(-0.92,6.92) 

 Teleeducation 
0.01 

(-2.12,2.14) 
-3.10 

(-5.82,-0.37) 

0.76 

(-1.57,3.09) 
2.83 

(0.91,4.74) 

0.77 

(-2.02,3.56) 

0.01 

(-2.62,2.63) 
4.67 

(0.50,8.83) 

  
Telecase-

management 
-3.11 

(-5.98,-0.24) 

0.75 

(-1.79,3.29) 
2.81 

(0.66,4.97) 

0.76 

(-2.21,3.72) 

-0.01 

(-2.81,2.80) 
4.65 

(0.38,8.93) 

   Teleconsultation 
3.86 

(0.79,6.94) 

5.92 

(3.26,8.59) 

3.87 

(0.50,7.24) 

3.10 

(-0.04,6.25) 
7.77 

(3.24,12.29) 

    Telemonitoring 
2.06 

(-0.22,4.34) 

0.01 

(-3.04,3.05) 

-0.76 

(-3.68,2.17) 

3.90 

(-0.45,8.26) 

     Telementoring 
-2.06 

(-4.80,0.69) 
-2.82 

(-5.40,-0.24) 

1.84 
(-2.29,5.97) 

      
Teleeducation & 

telemonitoring 

-0.76 

(-4.05,2.52) 

3.90 

(-0.71,8.51) 

       
Telecase-management 

& Telemonitoring 
4.66  

(0.16,9.16) 

        
Teleeducation & 

Telecase-

management 

 

 

 



 

Table S9e: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on body mass index 

 

Usual care 
-0.22 

(-1.11,0.67) 

0.60 

(-0.34,1.54) 

0.35 

(-0.90,1.61) 
-0.97 

(-1.80,-0.15) 

-0.40 

(-1.34,0.53) 

-1.49 

(-3.42,0.45) 

0.11 

(-1.06,1.29) 

0.09 

(-1.69,1.86) 

 Teleeducation 
0.82 

(-0.41,2.05) 
0.57 

(-0.97,2.11) 
-0.75 

(-1.96,0.46) 
-0.18 

(-1.47,1.11) 
-1.27 

(-3.39,0.86) 
0.33 

(-1.14,1.81) 
0.31 

(-1.68,2.29) 

  
Telecase-

management 
-0.25 

(-1.82,1.32) 
-1.57 

(-2.82,-0.32) 

-1.00 
(-2.33,0.32) 

-2.08 
(-4.23,0.06) 

-0.48 
(-1.99,1.02) 

-0.51 
(-2.52,1.50) 

   Teleconsultation 
-1.32 

(-2.83,0.18) 

-0.75 

(-2.32,0.81) 

-1.84 

(-4.14,0.47) 

-0.24 

(-1.96,1.49) 

-0.26 

(-2.44,1.91) 

    Telemonitoring 
0.57 

(-0.68,1.82) 

-0.51 

(-2.61,1.59) 

1.09 

(-0.35,2.53) 

1.06 

(-0.90,3.02) 

     Telementoring 
-1.08 

(-3.23,1.06) 

0.52 

(-0.99,2.02) 

0.49 

(-1.52,2.50) 

      
Teleeducation & 

telemonitoring 

1.60 

(-0.66,3.86) 

1.57 

(-1.05,4.20) 

       
Telecase-management 

& Telemonitoring 
-0.03 

(-2.16,2.10) 

        

Teleeducation & 

Telecase-

management 

 

 

 

  



 

Table S9f: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on total cholesterol 

 

Usual care 
-0.15 

(-0.42,0.12) 
-0.03 

(-0.50,0.44) 
0.00 

(-0.31,0.32) 
0.01 

(-0.50,0.53) 
-0.27 

(-1.18,0.64) 
-0.25 

(-0.90,0.40) 
0.12 

(-0.58,0.83) 

 Teleeducation 
0.12 

(-0.38,0.63) 

0.15 

(-0.26,0.57) 

0.16 

(-0.42,0.74) 

-0.12 

(-1.07,0.83) 

-0.10 

(-0.80,0.61) 

0.27 

(-0.48,1.03) 

  
Telecase-

management 

0.03 

(-0.54,0.59) 

0.04 

(-0.66,0.73) 

-0.24 

(-1.27,0.78) 

-0.22 

(-1.02,0.58) 

0.15 

(-0.70,0.99) 

   Telemonitoring 
0.01 

(-0.59,0.61) 

-0.27 

(-1.24,0.69) 

-0.25 

(-0.97,0.47) 

0.12 

(-0.65,0.89) 

    Telementoring 
-0.28 

(-1.33,0.76) 

-0.26 

(-1.09,0.57) 

0.11 

(-0.76,0.98) 

     
Teleeducation & 
telemonitoring 

0.02 
(-1.10,1.14) 

0.39 
(-0.76,1.54) 

      
Telecase-management 

& Telemonitoring 

0.37 

(-0.59,1.33) 

       
Teleeducation & 

Telecase-

management 

 

 

 

 

  



 

Table S9g: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on low-density lipoprotein  

 

Usual care 
0.00 

(-0.13,0.13) 
0.03 

(-0.14,0.20) 
-0.20 

(-0.40,0.00) 
-0.06 

(-0.20,0.07) 
-0.06 

(-0.24,0.13) 
-0.06 

(-0.30,0.17) 
0.03 

(-0.26,0.32) 

 Teleeducation 
0.03 

(-0.17,0.22) 

-0.20 

(-0.44,0.03) 

-0.07 

(-0.26,0.12) 

-0.06 

(-0.28,0.16) 

-0.07 

(-0.33,0.20) 

0.03 

(-0.29,0.34) 

  
Telecase-

management 

-0.23 

(-0.49,0.03) 

-0.09 

(-0.31,0.12) 

-0.09 

(-0.33,0.16) 

-0.09 

(-0.38,0.19) 

0.00 

(-0.33,0.33) 

   Teleconsultation 
0.14 

(-0.10,0.37) 

0.14 

(-0.12,0.41) 

0.14 

(-0.17,0.44) 

0.23 

(-0.12,0.58) 

    Telemonitoring 
0.01 

(-0.22,0.23) 

0.00 

(-0.27,0.27) 

0.09 

(-0.22,0.41) 

     Telementoring 
-0.01 

(-0.30,0.29) 
0.09 

(-0.25,0.43) 

      
Telecase-management 

& Telemonitoring 

0.09 

(-0.28,0.46) 

       
Teleeducation & 

Telecase-

management 

  



 

Table S9h: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on high-density lipoprotein  

 

Usual care 
0.01 

(-0.04,0.06) 
0.01 

(-0.08,0.09) 
0.70 

(0.51,0.88) 

0.00 
(-0.05,0.06) 

-0.06 
(-0.14,0.03) 

-0.13 

(-0.23,-0.03) 

0.10 
(-0.11,0.31) 

 Teleeducation 
0.00 

(-0.09,0.09) 
0.69 

(0.50,0.89) 

0.00 

(-0.08,0.07) 

-0.07 

(-0.16,0.03) 
-0.14 

(-0.25,-0.03) 

0.09 

(-0.12,0.31) 

  
Telecase-

management 
0.69 

(0.49,0.89) 

0.00 

(-0.10,0.10) 

-0.07 

(-0.19,0.05) 
-0.14 

(-0.27,-0.01) 

0.09 

(-0.13,0.32) 

   Teleconsultation 
-0.69 

(-0.89,-0.50) 

-0.76 

(-0.96,-0.55) 

-0.83 

(-1.04,-0.62) 

-0.60 

(-0.88,-0.32) 

    Telemonitoring 
-0.06 

(-0.17,0.04) 
-0.14 

(-0.25,-0.02) 

0.10 

(-0.12,0.31) 

     Telementoring 
-0.07 

(-0.20,0.06) 
0.16 

(-0.06,0.38) 

      
Telecase-management 

& Telemonitoring 

0.23 

(0.00,0.46) 

       
Teleeducation & 

Telecase-

management 

  



 

Table S9i: Network estimated weighted mean difference (95% confidence interval) of different telemedicine strategies on triglycerides 

 

Usual care 
-0.14 

(-0.22,-0.06) 

0.01 
(-0.14,0.17) 

-0.09 
(-0.37,0.20) 

-0.02 
(-0.15,0.12) 

0.20 

(0.07,0.33) 

-0.17 
(-0.56,0.22) 

-0.24 
(-0.51,0.03) 

-0.07 
(-0.55,0.40) 

 Teleeducation 
0.15 

(-0.02,0.33) 

0.06 

(-0.24,0.35) 

0.13 

(-0.03,0.28) 
0.34 

(0.19,0.49) 

-0.03 

(-0.42,0.37) 

-0.10 

(-0.38,0.18) 

0.07 

(-0.41,0.55) 

  
Telecase-

management 

-0.10 

(-0.42,0.23) 

-0.03 

(-0.23,0.17) 

0.19 

(-0.02,0.39) 

-0.18 

(-0.60,0.24) 

-0.25 

(-0.56,0.06) 

-0.08 

(-0.58,0.41) 

   Teleconsultation 
0.07 

(-0.25,0.38) 

0.29 

(-0.03,0.60) 

-0.08 

(-0.57,0.40) 

-0.16 

(-0.55,0.24) 

0.01 

(-0.54,0.57) 

    Telemonitoring 
0.22 

(0.03,0.40) 

-0.15 

(-0.56,0.26) 

-0.23 

(-0.52,0.07) 

-0.06 

(-0.55,0.44) 

     Telementoring 
-0.37 

(-0.78,0.04) 
-0.44 

(-0.74,-0.14) 

-0.27 
(-0.76,0.22) 

      
Teleeducation & 

Telemonitoring 

-0.07 

(-0.54,0.40) 

0.10 

(-0.51,0.71) 

       
Telecase-management 

& Telemonitoring 

0.17 

(-0.37,0.71) 

        
Teleeducation & 

Telecase-

management 

 



 

 

Table S10: Inconsistency estimates  

 

In all network meta-analysis, transitivity is the crucial assumption since it permits the use of indirect evidences, i.e. 

permits the comparison of treatment that never been directly contrasted.  To estimate the inconsistency or 

transitivity, we used the difference between direct and indirect estimates (called inconsistency factor IF) and the 

corresponding 95% CI for each IF in each closed triangular loop. An inconsistent loop is those that present 

inconsistency factors with 95% confidence intervals incompatible with zero. For example, for the triangular loop of 

evidence including usual care-teleeducation-telecase-management for total cholesterol, the weighted mean 

difference for estimated effect differs between direct and indirect evidence by 0.03, however the 95% confidence 

interval includes zero indicating the possibility of no difference. 

To further supplement our analyses on transitivity, we used the design-by-treatment interaction model which 

provides a single inference, using the χ2 test, about the plausibility of assuming consistency throughout the entire 

network 

 

  



 

Table S10a: Inconsistency of treatment triangular loop for each outcome network 

Closed triangular loop of evidence 

Inconsistency factor 

(95% confidence 

interval)  

Loop 

heterogeneity 

tau2  
Glycosylated haemoglobin   

Usual care – Teleeducation – Telecase-management 0.32 (0.00, 1.71) 0.35 

Usual care – Teleeducation – Teleeducation & Telecase-management 0.17 (0.00, 1.43) 0.04 

Usual care – Telemonitoring – Teleeducation & Telemonitoring 0.11 (0.00, 0.91) 0.08 

Total cholesterol   

Usual care – Teleeducation – Telecase-management 0.03 (0.00, 0.70) 0.03 

Low-density lipoprotein   

Usual care – Teleeducation – Telecase-management 0.16 (0.00, 0.67) 0.03 

High-density lipoprotein   

Usual care – Teleeducation – Telecase-management 0.05 (0.00, 0.21) 0.001 

Triglyceride   

Usual care – Teleeducation – Telecase-management 0.20 (0.00, 0.73) 0.004 

Body mass index   

Usual care – Teleeducation – Telecase-management 0.84 (0.00, 3.63) 0.18 

Systolic blood pressure   

Usual care – Teleeducation – Telecase-management 4.11 (0.00, 11.87) <0.001 

Diastolic blood pressure   

Usual care – Teleeducation – Telecase-management 3.83 (0.00, 10.26) 1.31 

 

 



 

Table S10b: Assessment of global inconsistency in networks using the ‘design-by-treatment’ interaction 

model 

 

 

  

Network outcome  Chi-square  P-value for test 

of global 

inconsistency  
Glycosylated haemoglobin 2.71 0.74 

Total cholesterol 0.01 0.91 

Low-density lipoprotein 0.39 0.53 

High-density lipoprotein 0.18 0.67 

Triglyceride 0.53 0.47 

Body mass index 0.34 0.56 

Systolic blood pressure 0.95 0.33 

Diastolic blood pressure 1.58 0.21 

 



 

Table S11: Summary of effect sizes comparing meta-analysis from other studies and  

current study 

 

 

Reference list of studies used in the current comparison 

1. Flodgren G, Rachas A, Farmer AJ, et al. Interactive telemedicine: effects on professional practice and 

health care outcomes. Cochrane Database of Systematic Reviews 2015(9). Art. No.: CD002098. DOI: 

10.1002/14651858.CD002098.pub2 

2. Huang Z, Tao H, Meng Q, et al. Effects of telecare intervention on glycemic control in type 2 diabetes: a 

systematic review and meta-analysis of randomized controlled trials. European Journal of Endocrinology 

2015;172(3):R93-R101. 

3. Liang X, Wang Q, Yang X, et al. Effect of mobile phone intervention for diabetes on glycaemic control: A 

meta-analysis. Diabetic Medicine 2011;28(4):455-63. 

4. Marcolino MS, Maia JX, Alkmim MBM, et al. Telemedicine application in the care of diabetes patients: 

Systematic review and meta-analysis. PLoS ONE 2013;8(11). 
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Appendix 11a: Summary of effect sizes comparing meta-analysis from other studies and from network meta-analysis on glycemic control from the 

current study 

 

 

Comparison Traditional meta-analysis Network meta-analysis  

(current study) 

Study, year 

(Reference) 

Effect size               

(95% CI) 

Trials 

included, n 
Effect size     (95% CI) 

Trials 

included, n 

Tele-education vs usual care Saffari, 2014 -0.60 (-0.83 to -0.36) 10 -0.37 (-0.59 to -0.15) 26 

Telemonitoring vs usual care 

Polisena, 2009 -0.21 (-0.35 to -0.08) 21 

-0.40 (-0.70 to -0.11) 14 Liang, 2011 -0.81 (-1.11 to -0.50) 10 

Flodgren, 2015 0.03 (-0.28 to 0.34) 2 

Telecase-management vs usual 

care 

Huang, 2015 -0.54 (-0.75 to -0.34) 18 

-0.24 (-0.61 to 0.14) 8 

Pal, 2014 -0.21 (-0.37 to -0.05) 12 

Teleconsultation vs usual care 

Verhoeven, 2007 0.03 (-0.31 to 0.24) 6 

-0.71 (-1.23 to -0.20) 7 

Flodgren, 2015 -0.27 (-0.34 to -0.19) 3 

Telementoring vs usual care 

Qi, 2015 -0.57 (-0.78 to -0.36) 13 

-0.28 ( -0.61 to 0.04) 11 

Zhang, 2016 -0.16 (-0.25 to -0.07) 20 

Telecase-management & 

Telemonitoring  vs usual care  
Flodgren, 2015 -0.57 (-0.73 to -0.41) 11 -0.58 (-0.96 to -0.19) 9 

 

 



 

Appendix 11b: Summary of effect sizes comparing meta-analysis from other studies and pairwise meta-analysis on glycemic control from the current 

study 

 

 

Comparison Study, year 

(Reference) 

Effect size               

(95% CI) 

Trials 

included, n 
Effect size     (95% CI) 

Trials 

included, n 

Telemedicine studies vs usual 

care 

Marcolino, 2013 -0.44 (-0.61 to -0.26) 6 

-0.42 (-0.63 to -0.21) 92 

Tao, 2013 -0.36 (-0.48 to -0.24) 32 

Zhai, 2014 -0.37 (-0.49 to -0.25) 35 

Flodgren, 2015 -0.31 (-0.37 to -0.24) 16 

Su, 2016 -0.63  31 

 



 

Figure S1: Flow chart depicts the process of study selection 
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Figure S2:  Risk of bias assessment appraisal of randomized controlled studies on 

telemedicine using the Cochrane risk of bias tool 

 

To assess the risk of bias for studies included in the current study, we used the Cochrane Risk of Bias tool. This tool 

assessed the specific bias of seven domains including methods for generating the random sequence, allocation 

concealment,  blinding of participants and investigators, blinding of outcome assessment, incompleteness of 

outcome data and selective outcome reporting. The adjudication of the risk of bias is achieved by answering pre-

specified questions about the methods reported by each study in relation to the risk domain, and results are 

represented in a risk of bias table.     

 

 

  



 

Figure S3  Evidence network for outcomes assessed 

 

The width of lines for each connection in the evidence network is proportional to the number of randomized 

controlled studies that compared each pair of treatment. The sizes of nodes are proportional to the number of 

patients. The numbers represent the number of randomized controlled studies which contribute to the direct 

comparison.   



 

Figure S3a: Evidence network of treatment comparison for primary outcome 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The tau value for network meta-analysis for is 0.52 (moderate heterogeneity) 
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Figure S3b: Network of treatment comparison for secondary outcomes 
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The tau value for network meta-analysis for each outcomes (an estimate of a single heterogeneity variance for the 

whole network) are as follow: fasting plasma glucose: 0.66 (moderate heterogeneity) systolic blood pressure τ = 

1.80 (high heterogeneity) ;  diastolic blood pressure, τ=1.22 (high heterogeneity);  BMI,  τ=0.85 (high 

heterogeneity); total cholesterol, τ=0.44  (moderate heterogeneity); low-density lipoprotein, τ= 0.15  (moderate  

heterogeneity);  high-density lipoprotein ,  τ= 0.06  (low heterogeneity);  triglycerides , τ= 0.06 (low heterogeneity).  
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Figure S4: Surface under cumulative ranking curve of the various treatments for glycosylated hemoglobin. Ranking indicates 

probability to be the best treatment, second best and so on among the different telemedicine interventions evaluated 
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Figure S5: Comparison adjusted funnel plot 

 

 

Each observation represents the difference between the study estimate and its direct meta-analysis mean effect. The 

red line represents the null hypothesis, that is study specific effect sizes do not differ from the respective comparison 

specific pooled effect estimates. Studies on the right hand side ‘over-estimate’ the effect of active treatment. All 

comparisons are active treatment against usual care.    

  



 

Figure S5a: Comparison adjusted funnel plot for glycosylated hemoglobin. 

 

 

 

  



 

Figure S5b: Comparison adjusted funnel plot for secondary outcomes 
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